Li/Cl 2 , Na/Na 2 S x ' etc. Among the advantages of the relatively high cell operating temperatures is that the rates of electrode processes are increased to such an extent that high current/power levels are possible. However, the disadvantage of high operating temperatures is that corrosion rates are also greatly enhanced thereby requiring the use of complex seals, anti-corrosion coatings, and an expensive cell technology.
One of the most promising advanced battery systems is the sodium/sulfur cell, consisting of a molten sodium metal negative electrode and molten sodium polysulfide electrode separated by a beta"-alumina solid electrolyte barrier.
This cell is capable of high specific power and energy as well as long cycle life. To date, the limiting factor to cell reliability is corrosion of the positive electrode container by molten polysulfide at the temperature of operation; 320 to 350 0 C. The lower temperature limit ( 300 0 C ) for the Na/S cell is determined by the melting point of the sodium polysulfide electrode.
The development of advanced secondary batteries operating at intermediate temperatures presents a compromise between lower power density systems and greatly reduced problems of corrosion, thereby minimizing the complexity and expense of cell technology while increasing reliability and safety factors.
The organosulfur storage electrodes have physiochemical and electrochemical properties that differ significantly from the inorganic salt electrodes, encouraging the pursuit of high energy density batteries operating at moderate temperatures, and offer an area of extensive fundamental investigation as well as of technical application. (1) (2) (3) (4) (5) (6) . The electrosynthesis of the disulfide is reported to be of industrial interest ( 7) . Depending on the electronic and/or steric influence of the R groups on the nitrogen atom, the sodium salts can melt at o surprisingly low temperatures: 50 to 150 C. The oxidized species, the thiuram disulfides (R 2 NCSS)2' melt at even lower temperatures, ambient to 100oC, and are easily recrystallized to high purity. Fortunately, the dithiocarbamate salts are also very soluble in the corresponding liquid disulfides, allowing electrodes to be operating at temperatures somewhat below the melting point of the salt.
The theoretical energy density of a Na/TETD cell is 360 Whrs/Kg. The basic components of a practical cell of this type include ( figure 1 ) a molten sodium electrode chemically isolated from a molten TETD electrode by a sodium ion conductive ceramic, such as beta"-alumina. The sodium electrode was purified as previously described ( 8 ) The simple disulfides offer additional advantages of being liquid at room temperature, having higher theoretical energy densities, 500 -800 Whrs/Kg (   Table 2 ) , and possibly greater chemical and thermal stabilities. Although the simple alkyl disulfides have very low equivalent weights, a Na/CH 3 SSCH 3 cell has a theoretical energy density of 780 Whrs/Kg, they are too non-polar to dissolve the thioalkyl salts generated on discharge. In fact, a Na/C 3 H 7 SSC 3 H 7 laboratory battery demonstrated a discharge rate of merely a few uA/cm 2 at 120 o C. However, the dielectric constant of these materials can be increased in various ways such as the incorporation of ether linkages in the disulfide ( Preliminary results implied negligible reduction of the HEDS terminal hydrogens on the graphite felt matrix at the discharge potentials of the cells. The theoretical energy density for a Na/HEDS battery is 590 Whrs/Kg.
The laboratory batteries had capacities of 4.5 Ah and maximum practical energy densities of 200 Whrs/Kg at zero current drain. At l20 0 C the Na/HEDS cells were discharged to over half of the available capacities at current densities of 10 to 15 mA/cm 2 with remarkably little evidence of time dependant polarization, and one laboratory cell was recharged to 90 % of capacity.
Although the internal cell resistances were higher than for the Na/TETD batteries ( figure 7 ), the HEDS electrodes were discharged without the use of solvents and showed no evidence of salt precicipatation. Unfortunately the HEDS positive electrode suffers from its tendency towards polymerization due to auto-condensation at elevated temperatures ( 3 ) to yield viscous 5 polysulfide polymers. However, the results from the Na/HEDS cells suggest that the use of low equivalent weight aliphatic disulfides as positive electrodes is both feasible and promising. Further, preliminary tests on room temperature analogs of the above described batteries using protected solid alkali metal electrodes suggest that organosulfur electrodes can in addition be exploited in ambient temperature high energy density batteries. In fact, room temperature organosulfur cells using lithium negative electrodes have theoretical energy densities approaching 1000 Whrs/Kg at open circuit voltages of 3.5 volts.
In summary, the discovery of a novel class of organosulfur electrodes provides new avenues for research in advanced battery systems. The generic nature of the organosulfur electrodes coupled with factors of low cost, low toxicity, low corrosivity, and low operating temperature, make these materials particulary promising for energy storage applications. Charge/discharge behavior of a Na/HEDS battery operating at l25 0 C. 
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